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SOURCE EMISSION TESTING OF THR MEDICAL VWASTE INCINERATOR,
ANDREVS AIR FORCE BASE, MARYLAND

INTRODUCTION
Background

On 8-9 Jul 92, source compliance testing for particulate matter and
hydrogen chloride (HCl) emissions was conducted on the scrubber exhaust system
of the medical waste incinerator (Bldg 1055) located adjacent to Malcolm Grow
Medical Center, Andrews Air Force Base (AFB), MD. Testing was performed by
the Air Quality Function of Armstrong Laboratory. This survey was requested
by the Malcolm Grow Medical Center Facility Management Office (MGMC/SGG) to
satisfy the State of Maryland operating permit requirements (Appendix A).
Personnel involved with on-site testing are listed in Appendix B,

Site Description

The Andrews AFB medical waste incinerator is a Joy Energy Systems Model
480-E (Fig. 1). This incinerator consists of both a primary (lower) and
secondary (upper) chamber. The primary chamber is equipped with an on/off
natural gas burner and a manually adjusted underfire air blower. The
secondary chamber is equipped with a modulating (high/low) natural gas burner.
Additional combustion air required for the secondary chamber is supplied by a
modulating flameport air blower, located between the primary and secondary
chambers. The secondary chamber temperature serves as the control for both
flameport air and the upper burner, while the primary chamber temperature
controls the lower burner and underfire air. Loading of waste into the
primary chamber is accomplished with the use of a hopper/hydraulic ram
mechanical waste feed system. Continuous monitoring equipment for the
incinerator consists of temperature-measuring thermocouples in both chambers
and a draft pressure gauge in the primary chamber. The incinerator is
currently utilized to burn Type 0 and infectious/pathological waste and has a
design (rated) capacity of 385 pounds per hour (1lb/hr) for this waste type.

To control the major pollutants (e.g., acid gases, particulate matter,
etc.) found in the incinerator exhaust, the incinerator is equipped with an
Airpol high energy venturi scrubber (Fig. 2). Absorption of hydrogen chloride
and other acid gases is enhanced by the addition of caustic sodium hydroxide
(NaOH) to the scrubber water. The scrubber liquid is recirculated through the
venturi system with a specified amount bled off and replaced with fresh
make-up liquid. An induced draft fan, located between the venturi and the
stack, draws the incinerator exhaust through the scrubber system and forces it
up the stack. A stainless steel impact (louver/baffle type) mist eliminator,
located dovnstream of the venturi, helps control the amount of entrained water
droplets carried over to the fan/stack. Continuous monitoring equipment for
the venturi scrubber includes a draft gauge for measuring pressure drop, a
thermocouple for measuring inlet temperature, a flow meter for measuring
scrubber liquid flow rate, and a meter for measuring the pH of the liquid.

A schematic flow diagram of the entire incinerator/scrubber system is
shown in Figure 3.




Figure 1. View of Medical Waste Incinerator.

Applicable Standards and Guidelines

The emission standards and operating requirements for the incinerator are
stated in Temporary Operating Permit No. 16-0655-2-0116N, issued by the State
of Maryland on 20 Oct 91. Although this permit has a 28 Feb 92 expiration
date, a verbal extension was granted by the State of Maryland in Dec 91 to
allov for the correction of mechanical problems prior to stack testing. The
entire permit is found in Appendix C and the major provisions are summarized
below:

1. Bach waste charge shall be timed and weighed to monitor the hourly
burn rate.

2. The vweight of each charge may not exceed one-fifth of the rated hourly
burn. The time interval between two succeeding charges may not be less than
the time (T) in minutes determined as follows:

T = 60 x [charge / (hour burn rate)]

3. Auxiliary burners :nall be used to raise the temperature in the
primary chamber to be greater than 1400 degrees Fahrenheit (°F) and the
secondary chamber to be greater than 1700 °F prior to charging any infectious
waste. The temperature in the secondary chamber shall be at least 150 °F
higher than the primary chamber.




Figure 2. View of High Energy Venturi Scrubber.
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4. Before the temporary permit to operate expires, stack emission tests
shall be conducted to demonstrate compliance with the following:

a. At least a 90% reduction of HCl gas unless the HC1 concentration
in the exhaust gas is less than 50 parts per million (ppm) by volume corrected
to 7% oxygen (02).

b. Particulate matter emissions standard of 0.03 grains per standard
cubic foot of dry gas corrected to 12% carbon dioxide (coz).

5. The following parameters shall be continuously monitored and recorded:

a. Temperatures at the outlets of the primary and secondary chambers
of the incinerator and the inlets of the venturi caustic scrubber; and
!

b. The pH and flow rate of the scrubbing solution.

METHODS AND MATERIALS

Sampling and analysis were conducted in accordance with Environmental
Protectior. Agency (EPA) Methods 1 through 5 and 26. These methods are found
in Appendix A to Title 40, Code of Federal Regulations, Part 60 (1).

The incinerator/scrubber system has a circular stack with three existing
sampling ports, two of which are accessible for sampling. The port holes are
located on the same horizontal plane, 90 degrees apart. During sampling, the
port holes were £.33 ft downstream from the nearest flow disturbance.
Although not measured, the port holes were estimated to be greater than 12 ft
upstream of the nearest flow disturbance. With an inside diameter of 1.29 ft,
the sampling points during testing were between six and seven duct diameters
downstream and greater than nine duct diameters upstream of the nearest flow
disturbance. Based on this information and the type of sampling required, a
total of 16 traverse points were used to collect a representative sample.
Three sampling runs, 60 minutes each, were conducted and the results averaged
to determine final emission values.

Prior to the first sample run on the stack, cyclonic flow was determined
by using the Type S pitot tube and measuring the stack gas rotational angle at
each point along the center traverse. Flow conditions are considered
acceptable when the arithmetic mean average of the rotational angles is 20
degrees or less. As a precautionary measure, a flow straightening vane was
installed in the stack prior to the cyclonic flow check. Measurements taken
with the straightening vane in place showed the stack air flow to be within
acceptable limits. A preliminary velocity pressure traverse, using the same
Type S pitot tube, was also accomplished at this time.

A grab sample for Orsat analysis (measures 0, and CO, for stack gas
molecular weight determination) vas taken during each safipling run. Orsat
sampling and analysis equipment are shown in Figure- 4 and 5. Flue gas
moisture content, which is also required for determination of flue gas
molecular weight, was obtained during particulate/chloride sampling.




Particulate and chloride samples wvere collected using the sampling train
shown in Figure 6. The train consisted of a button-hook probe nozzle, heated
glass-lined probe, heated glass-fiber filter, impingers, and a pumping and
metering device. The probe nozzle was sized prior to the sample run so that
the gas stream could be sampled isokinetically (i.e., the velocity at the
nozzle tip was the same as the stack gas velocity at each point sampled).
Flue gas velocity pressure was measured at the nozzle tip using a Type S pitot
tube connected to a 10-in. inclined-vertical manometer. Type K thermocouples
wvere used to measure flue gas as well as sampling train temperatures. The
probe liner was heated to minimize moisture condensation. The heated filter
vas used to collect particulates. The impinger train consisted of five glass
impingers in series and was used as both a condenser (to collect stack gas
moisture) and an absorber (to collect chlorides for subsequent hydrogen
chloride determination). The first, second, fourth, and fifth impingers wvere
of modified Greenburg-Smith design while the third impinger was a standard
Greenburg-Smith type. The contents of each impinger were adjusted for HCl
sampling in accordance with EPA Method 26. The first impinger was empty, the
second and third impingers each contained 100 milliters (ml) of 0.1 N sulfuric
acid (sto ), the fourth impinger contained 100 ml of 0.1 N sodium hydroxide
(NaOH), ané the fiftbh impinger contained 200 grams (g) of silica gel.
Although not shown in Pigure 6, the first impinger was added as a "knockout”
impinger because of the hignh moisture content of the stack gas. The pumping
and metering system was used to control and monitor the sample gas flowv rate.
Equipment calibration data are presented in Appendix D (2).

Following sampling and volumetric determination, the contents of impingers
1, 2, and 3 (along with the glassware rinse water) were combined and submitted
to the Armstrong Laboratory Analytical Division for chloride analysis by ion
chromatography. The results of this analysis are found in Appendix E.
Example calculations for HCl determination are found in Appendix F.

Front half particulate matter (material collected on sampling train
surfaces up to and including the filter) was determined for compliance
purposes according to the procedures specified in EPA Method 5. Field data
from particulate sampling is presented in Appendix G. Emission calculations
were accomplished using the "Source Test Calculation and Check Programs for
Hevlett-Packard 41 Calculators” developed by the EPA Office of Air Quality
Planning and Standards (3). Resulting emission calculations are presented in
Appendix F.

Visible emission (opacity) readings were performed by State of Maryland
regulatory personnel.

RESULTS AND DISCUSSION

All three valid sample runs were obtained on 9 Jul 92. A sample run
performed on 8 Jul 92 was disregarded due to liquid transfer within the
impinger train, a result of high moisture levels in the stack gas. To
compensate for the high moisture content, a "knockout”" impinger was added to
the impinger train and the amount of liquid in impingers 2, 3, and 4 wvas
lovered from 200 ml to 100 ml.
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Results of particulate sampling are shown in Table 1. The particulate
emission rates are reported as grains per dry standard cubic foot of stack gas
(gr/dscf), corrected to 12X CO,. The final values are 0.032 gr/dscf,

0.053 gr/dscf, and 0.056 gr/dscf for sampling runs 1, 2, and 3, respectively.
The average for all three runs is 0.047 gr/dscf.

Results of HCl sampling are shown in Table 2. The HCl concentrations are
reported as parts per million (ppm) by volume, corrected to 7X 0,. The final
values are 2.95 ppm, 9.98 ppm, and 8.99 ppm for sampling runs 1,72, and 3,
respectively. The average for all three runs is 7.31 ppm.

The time and amount of each waste charge, along with the primary and
secondary chamber temperaturces at the time of waste charging, are recorded in
a log by the incinerator operator. The log entries for 9 Jul 92 are found in
Appendix H and summarized in Table 3. The burn rate during sampling runs 1,
2, and 3 was 362 1lbshr, 339 1lb/hr, and 341 1b/hr, respectively. The average
burn rate for all three runs was 347 lb/hr.

As required by the temporary operating permit, the temperatures at the
outlets of the primary and secondary chambers are continuously monitored and
recorded on a strip chart. A second strip chart is used to continuously
monitor and record the scrubber operating parameters; including the inlet
temperature, pressure drop, and the pH and flow rate of the scrubbing
solution. The strip charts for 9 Jul 92 are found in Appendix H. An
interpretation of the scrubber strip chart is shown in Table 4.

CONCLUSIONS

The amount of waste loaded during each charge and the time interval
between two succeeding charges met the requirements of the temporary operating
permit. The average hourly burn rate during the three sampling runs was
approximately 10X less than the rated burn rate.

Except for a brief period at the beginning of run 1 in which the secondary
chamber fell below 1700 °F, the temperatures in the primary and secondary
chambers vere above the minimum temperatures required by the permit. Howvever,
a majority of the time the difference between the primary and secondary
chamber temperatures vas less than 150 °F.

The test results shov the average particulate emission rate (0.047
gr/dscf) is above the Maryland standard of 0.03 gr/dscf while the average
HC1 gas concentration (7.31 ppm) is well below the Maryland standard of 50
ppmn. The particulate results are surprising, since the filters appeared
relatively clean and no visible particulate emissions could be seen coming out
of the stack. Although the exact reason(s) for the high particulate emission
rate are not known, several possibilities are listed below.

1. During waste charging, smoke and flames could be seen coming out of
the incinerator. This emission indicates the primary chamber is operating
under positive pressure, usually the result of excessive underfire air and/or
too high a primary chamber operating temperature. These conditions typically
create a high amount of turbulence which increases the amount of particulate
matter entrained in the exhaust gas stream. Additionally, the emission of
smoke and flames from the primary chamber poses a potential health and safety

threat to nearby personnel.
9




TABE 1. Summary of Particulate EBmisgion Results
Standard/Dry Particulate Bnission

Sampling Gas Particulate Mass  Particulate Bmission Rate Corrected to

Rn 4 Volume (dscf) X% 0, Collected (mg) Rate (gr/dscf) 12X o, _(gr/dscf)
1 30.975 8.3 44.5 0.022 0.032
2 35.268 6.2 63.1 0.028 0.053
3 37.639 6.7 75.9 0.031 0.036
Avg = 0.027 Avg = 0.047

Maryland Standard = 0.03

TABE 2. Sumary of Hydrogen Chloride Buission Results

Standard/Dry Cl™ Concentration HC1 Concentration
Sampling Gas Liquid Sample  in Liquid Sample in Stack Gas Corrected
Run # Volume (dscf) % 0, Volume (ml) (vg/ml) to 7% 0, (ppm)
1 30.975 8.7 716.0 4.6 2.95
2 35.268 11.7 753.5 12.7 9.98
3 37.639 11.3 800.0 12.0 8.9
Avg = 7-31

Units for Tables 1 & 2

dscf = dry standard cubic foot
ppm = parts per million by volume
gr = grains
rg = milligrams
ug = micrograms
ml = milliliters

Maryland Standard = 50

10




TABLE 3. Incinerator Operating Parameters, 9 Jul 92

Veight of Primary Chamber Secondary Chamber
Time Waste Loaded Temperature Temperature
(24 hr) (1b) (°F) (°F)
Run % 1
1024 48 1517 1620
1032 48 1607 1662
1040 44 1509 1734
1048 46 1762 1741
1057 45 1637 1772
1105 44 1608 1769
1114 44 1676 1751
1122 43 1758 1768
Total = 362 Avg = 1634 Avg = 1727
Run % 2
1314 37 1813 1797
1322 44 1782 1834
1330 36 1756 1845
1338 46 1762 1832
1346 41 1713 1878
1354 48 1691 1856
1403 44 1810 1849
1411 43 1731 1878
Total = 339 Avg = 1757 Avg = 1846
Run & 3
1531 40 1920 1805
1539 41 1864 1848
1547 44 1874 1843
1555 43 1905 1825
1604 42 1792 1906
1612 43 1763 1905
1620 46 1778 1903
1628 42 1734 1934
Total = 341 Avg = 1829 Avg = 1871
Units .
24 hr = 24-hour clock (i.e., military time)
1b = pounds
°F = degrees Fahrenheit

11




TABLE 4. Scrubber Operating Paraseters, 9 Jul 92

Scrubber Scrubber Scrubber
Time Inlet Temp Pressure Drop Flow Rate Scrubber
(24 hr) (°F) (in. v.c.) (GPX) oH
Run # 1
1026 1010 66 125 8.8
1031 1060 66 125 8.7
1036 1060 51 125 9.3
1041 1120 65 125 9.3
1046 1120 64 125 8.9
1051 1140 63 125 8.8
1101 1120 43 125 8.3
1106 1170 64 125 9.1
1111 1160 64 125 9.3
1116 1190 65 125 9.3
1122 1200 63 125 7.3
1126 1170 _65 125 8.5
Avg = 1130 62 125 8.8
Run ¢ 2
1311 1230 61 125 9.2
1316 1250 62 125 7.3
1321 1260 61 125 7.1
132¢ 1260 54 125 7.5
1331 1260 61 125 6.8
1336 1270 60 125 6.7
1346 1290 60 125 6.6
1351 1290 58 125 6.7
1356 1290 60 125 6.6
1401 1290 58 125 6.6
1406 1290 54 125 6.6
1411 1310 57 125 6.8
Avg = 1270 59 125 7.0
Run ¢ 3
1531 1290 59 125 6.7
1536 1320 57 125 6.6
1541 1290 61 125 6.7
1546 1280 60 125 6.9
1551 1260 54 125 8.7
1556 1320 57 125 9.2
1601 1340 56 125 9.4
1606 1340 57 125 9.4
1611 1360 55 125 7.2
1616 1330 44 125 6.9
1621 1370 56 125 6.9
1626 1370 55 125 6.8
Avg = 1320 56 125 7.6
Units
in. w.c. = inches vater column
24 hr « 24-hour clock (i.e., military time)
GPM = gallons per minute

°F « degrees Fahrenheit

12




2. The density and turbidity (amount of dissolved and suspended sclids)
of the scrubber liquid may be too high. Excessive solids (e.g., particulate
matter and salts) can result in erosion and pluggage of scrubber equipment
such as spray nozzles. In addition, this condition also increases the amount
of solids entrained in water droplets being carried out the stack.

3. The use of a caustic scrubber liquid may create scaling inside the
scrubber system. This scaling may contribute to the solids content of the
scrubber liquid and possibly cause plugging of equipment.

4. The scrubber system uses a stainless steel impact (louver/baffle type)
mist eliminator. Although this type is extremely efficient for water droplets
above 100 micrometers (um), it is not very effective for smaller droplets.

5. The gas flow rate and/or the liquid-to-gas ratio in the scrubber may
not be properly set for effective particulate matter capture.

RECOMMENDATIONS

The following recommendations are provided to help locate and correct
possible problems with the incinerator/scrubber system:

1. The primary chamber temperature and underfire air should be adjusted
to ensure a negative pressure within the chamber. The EPA recommends a draft
of -0.05 to -0.1 inches water column (in. w.c.).

2. A 150 °F difference in primary and secondary temperatures must be
maintained. If possible, the primary chamber temperature should be kept
between 1400 and 1600 °F.

3. The density and turbidity of the scrubber liquid should be checked.
If a high solids content exists, then the bleed rate should be increased to
lower the solids to an optimum level.

4. The scrubber system should be inspected to ensure that no scaling,
corrosion, erosion, or plugging of equipment has occurred.

5. Replace the current louver/baffle type mist eliminator with a
filtering mesh pad type. The mesh pad is much more efficient for controlling
smaller droplets (e.g., droplets 5 to 100 um). Ensure that a differential
pressure gauge is used with any mesh pad mist eliminator.

6. The gas flow rate and liquid-to-gas ratio in the scrubber should be
checked and optimally set to obtain maximum particulate capture efficiency.

7. Install oxygen sensors in both the primary and secondary chambers.
This installation will help ensure the proper amount of combustion air is
supplied. The EPA recommends operating the primary chamber under slightly
starved air conditions (approximately BO% of stoichiometric) and operating the
secondary chamber under excess air conditions (140 to 200X excess air or 12 to
14X 0,).

2

13




8. The strip-chart recorder for the primary and secondary chamber
temperatures is extremely hard to interpret. Replace the current strip-chart
recorder with one that has a degrees Fahrenheit scale. In addition, the pens
for both chambers should be set for the same time.

The medical waste incinerator will need to be retested following your
evaluation and implementation of corrective measures. Armstrong Laboratory
vill remain active in supporting the base’s present and future needs.
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REPLY TOQ
arrv or MGMC/SGG (Lt Klimek) 19 June 1991

susiect: Request for Incinerator Stack Testing

ro- AL/OEB
Brooks AFB
San Antonio TX 78235

1. The purpose of this letter is to request that your unit perform the required
stack testing on our newly installed incinerator/scrubber st Malcolm Grow
Medical Center, Andrews AFB, DC. (Reference: telcon, 17 Jun 91 between Maj Rick

Cook, AFMLO and Capt Vaughn, your organization.)

2. The stack emission tests conducted must demonstrate compliance with all
Maryland and EPA requirements for an operating permit. See attachment 1
for specific requirements and attachment 2 for incinerator type.

3. We are now in the process of hooking up utilities to our incinerator. I
anticipate we will be ready for stack emission testing some time after

15 Jul 91. We have requested the State of Maryland provide a temporary
operating permit to allow béﬁning to begin on 15 Jul 91.

4. If you have any questions regarding this request, please contact Lt Stephan
M. Klimek or myself at DSN 858-6373/6530 or commercial 301-981-6373/6530.

YA T,
:%?yr —
God§ £ vaLENTING 2 Atch
Facilities Manager 1. Spec for Operating Permit for MD

2. Incinerator Type

16
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PERSONNEL INFORMATION

Armstrong Laboratory Air Quality Test Team

Maj Ramon Cintron-Ocasio, Chief, Air Quality Function

Capt Robert 0’Brien, Air Quality Consultant, Project Officer
Capt Dennis Sylvia, Air Quality Meteorologist

MSgt Kurt Jagielski, Air Quality Technician

AL/QEBE
2402 E Dr
Brooks AFB TX 78235-5114

Phone: DSN 240-3305
Comm (210) 536-3305

Andrews AFB On-Site Representatives
Mr John Valentino, Facility Manager
Lt Eric Huweart, Facility Management

Mr Joseph Thompson, Incinerator Operator

MGMC/ SGG
Andrews AFB MD 20331-5300

Phone: DSN B58-6373
Comm (301) 981-6373

Incinerator Contractor Representatives

Mr Robert Winterbottom
Mr Harry Nelson

Robert J. Winterbottom, Inc.
7101 Redmiles Road

Laurel, MD 20707

Phone: (410) 792-2590

State of Maryland Representatives

Mr Donald Chi (Maryland Air Management Administration)
Mr John Ault (Prince George’s County)

18
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KEEP PERMIT AY SITE

controuno, J01973

William Donald Schaefer
Ggavernor

E:j Construction Permit

DEPARTMENT OF THE ENVIRONMENT

AlR MANAGEMENT ADMINISTRATION
2500 BROENING HIGHWAY
BALTIMORE, MARYLAND 21224

Temporary
E] Operating Permil

Rodbert Perclasepe
PR MEC RN X,

Secratary

October 20, 1991

Fabruary 28, 1992.

PERMIT NO. _16-0655-2-0116 N Date Issued
PERMITFEE___ o Expiration-Date
—  LEGAL OWNER & ADDRESS

SITE —

Malcolm Crow Medical Ceonter
MGMC/SGGP

Same
Prince George's County

Andrews Air Force Base MD 20331

——  SOURCE DESCRIPTION

One Joy Energy Systems Model 480-E speclal medical waste incinerator
equipped with a high energy ventur{ <austic scrubber.

This source is subject to the conditions described on the atcached pages.

Page 1 of

/j5;7’////7%/@u /<g‘r= 2 PJD

Program Admmistrator

—Tiractor, Ar Managwtm Administrabon

AMA-1 (Rev. 10-1-39)
MDE 130

20
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MALCOLM GROW MEDICAL CENTER
TEMPORARY OPERATING PERMIT CONDITIONS
PERMIT NUMBER 16-0655-2-0116N

This permit is subject to the following terms and conditions:

Part A - General

1. Except as otherwise provided in the following provisions, the
Company's application is incorporated as part of this Permit
to Operate. That application consists of the original
application received by the Air Management Administration
(AMA) on June 26, 1991 and all amendments to the application.
If there are any discrepancies between this permit and the
application, the conditions on this permit will take

precedence.

2. Right of Entry:

The Secretary, Department of the Environment, or the
Secretary's authorized representative, including inspectors of
the Air Management Administration, shall be afforded access to
the Company's property, at any reasonable time and upon

presentation of credentials:

a. to determine compliance with the permit and

applicable regulations;

b. to sample any waste, air, or discharge into the
atmosphere;

c. to inspect. any monitoring eguipment required by
this permit or applicable regulation;

d. to have access to and copy any records required to
be kept by this permit or by applicable
regulations; or

e. to obtaia-- any -photographic - documentation or
evidence.

(3) This source is subject to all applicable Federal, State, or
local requirements, including but not limited to the following

regulations:

(a) COMAR 26.11.02.03, which prohibits the generation
of noise such that the sound levels on the
receiving property exceed the following values:

Page 2 of 6
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(4)

(5)

MALCOLM GROW MEDICAL CENTER
TEMPORARY OPERATING PERMIT CONDITIONS
PERMIT NUMBER 16~0655-2~011¢6N

SOUND LEVEL dBA
Receiving Land Use Categories

Industrial Commercial Resjdential
day 75 67 65
night 75 62 55

(b) COMAR 26.11.02.03A which requires the Company to
obtain a new permit to construct for this source if
it is modified in such a manner that there is a
change in the quantity, nature, or characteristics
of emissions from the source.

(c) COMAR 26.11.02.04A which requires the Company to
obtain a permit to operate from the Department
before operating the incinerator.

(d) COMAR 26.11.06.08 and 26.11.06.09 which generally
prohibit the discharge of emissions beyond the
property line in such a manner that a nuisance or

air pollution is created.

(e) COMAR 26.11.08.04B which prohibits visible
emissions other than water vapor in an uncombined

form.

(f) COMAR 26.11.15.05 which requires the Company to use
the Best Available Control Technology for Toxics
(T-BACT) to minimize toxic air pollutants.

(g) To meet the T-BACT requirements for heavy metals,
particulate matter emissions shall not exceed 0.03
grains per standard cubic foot of dry gas corrected

to 12% Co,.

(h) COMAR 26.11.15.06 which prohibits the discharge of
toxic air pollutants to the extent <that the
emissions will unreasonably endanger human health.

Prior to any changes in tne quantities and/or types of
materials used in this installation, approval shall be
obtained from the Department.

Nothing in this permit authorizes the violation of any rule or
regulation nor the creation of a nuisance or air pollution.

Page 3 of 6
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(6)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

MALCOLM GROW MEDICAL CENTER
TEMPORARY OPERATING PERMIT CONDITIONS
PERMIT NUMBER 16-0655-2<0116N

If any provision of this permit shall be held invalid for any
reasor, the remaining provisions shall remain in full force
and effect, and such invalid provisions shall be considered

severed and deleted from the permit.

Part B - Operation

Except as otherwise provided in this part, the special medical
waste incinerator shall be operated in accordance with the

application and operating procedures as provided by the
equipment vendors.

Each charge shall be timed and weighed to monitor the hourly
burn rate.

The weight of each charge may not exceed one-fifth of the
rated hourly burn. The time interval between two succeeding

charges may not be 1less than the time (T) . in minutes
determined as follows:

T = 60 x (charge/hour burn rate).

Auxiliary burners shall be used to raise the temperature in
the primary chamber to be greater than 1400°F and the
secondary chambe to be greater than 1700° prior to charging
any infectious waste. The temperature in the secondary
chamber . shall be at least _150°F higher than -that  in the

primary chamber.

The primary chamber shall be visually monitored hourly to
assure that the burnout is complete before ash is removed and
new waste is loaded. Ash shall be visually inspected
periodically to assure the complete combustion of infectious

waste.

The incinerator stack shall be monitored hourly to assure
compliance with the requirement of no visible emissions.

The secondary chamber burners shall be operated for at least
two hours after the last charge.

The proposed incineration system including a venturi caustic
scrubber shall be properly maintained and visually inspected
hourly to ensure the integrity and good working condition for

each unit operation.

Page 4 of 6

23




-

MALCOLM GROW MEDICAL CENTER
TEMPORARY OPERATING PERMIT CONDITIONS
PERMIT NUMBER 16-0655-2-0116N

(9) The Company shall use the time period granted for the
temporary operating permit to solve operational problems and
to demonstrate compliance with all applicable air quality
control regulations including stack emission tests.

(10} The Company 'shall not operate-the-existing-incinerator unless
the incinerato:r is shut down for repdir and maintenarice.

(11) Additional and modified requirements may. be imposed by the
Department as part of the annual Permit to Operate required by

COMAR 26.11.02.04A.

(12) The incinerator shall not be operated prior to installation of
temperature recorders.

PART C - TESTING, MONITORING, REPORTING AND RECORDKEEPING

(1) The Company shall report periods of excess emissions to the
Department as required by COMAR 26.11.01.07.

(2) Before the temporary permit to operate expires, stack emission
tests shall be conducted to demonstrate compliance with the

following:

(a) At least a 90 percent reduction of hydrogen
chloride gas (HCl) unless the HCl concentration in
the exhaust gas is less than 50 ppm by volume
corrected to 7% 0,.

(b} Particulate matter emissions standard of 0,03
grains per standard cubic foot of dry gas corrected

to 12 percent CO,.

(3) At least 15 working days before the stack test is conducted,
the Company -shall submit to the Department a test protocol for

review and approval.

(4) Within 45 days after the stack tests, the Company shall submit
to the Department the stack.test _reports which.shall include

the following:
(a) Emission data and the incinerator burn rate;

(b) Operating temperature in both the primary and
secondary combustion chambers;

Page 5 of 6
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MALCOLM GROW MEDICAL CENTER
TEMPORARY OPERATING PERMIT CONDITIONS
PERMIT NUMBER 16-0655-2-0116N

(c) The flow rate and alkalinity of the scrubbing
solution; and

(d) The temperature at the inlets of the venturi
caustic scrubber.

(5) The following parameters shall be continuously monitored and
recorded:

(a) Temperatures at the outlets of the primary and
secondary chambers of the incinerator and the
inlets of the venturi caustic scrubber; and

(b) The pH and flowrate of the scrubbing solution.

The records shall be kept on site for at least two years
and shall be made available to inspectors upon their
request.

Page 6 of 6
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DR U MARTLAINU LEF ma N WP N0 LNy ieed
Air Management Administralion

2500

Broening Highway

Baitimore, Maryland 21224 2 8

APPLICATION FOR PERMIT TO OPERATE INCINERATORS

1. PREMISE IDENTIFICATION:

Malcolm Grow Medical Ceater, Bldz

1050 16 0655

PREMISE NAME OR IDENTIFICATION

MGMC/SGG Andrews AFB MB 20331
PREMISE AGDRESS

PREVISE NUMBER

Prince Georgeds

COUNTY
1. EQUIPMENT IDENT!FICATION:
UNIT TYPRE ld T BSMA REGISTRATION NO.
- m..mmT'-%pr:.—:.?r'fmm. ste} ‘%5'.“%
' Regulated Medical Waste 385 20116 90
2

13, AMOUNT AND DESCRIFTION OF WASTE BEING INCINERATED:

ZType 0, Infectioue/Pathological

V. DESCRAIPTION OF AIR POLLUTION CONTROL DEVICE

!NIT TY'! sQNTQQL DEVICK
s Bigh Energy Venturi (Wet) Scrubber

%QAIN é,cu%mg
o 2

0.03 grs/scfd

v. ] Y» [B¥Nc  ON-SITE TESTS PERFOAMED

UMIT TO 8E TESTED 15 Oct s1
Qate

M, Word
N mZLT,USA!:HSC
Birector, Construction Plans

FORATURE XRTYIYCE

26 Jun 91

QATE

MOE 209
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FIELD REPORT

PEASON CONTACTED:

INSPECTOR: OATE OF INSPECTION:
Donald Chi
Lee Haskins October 2, 1991 Lt. Steohan M. Klimek
John Ault

DISCUSSION, CONDITIONS AND RECOMMENDATION:

The newly constructed special medical waste incinerator was
inspected for Temporary Permit to Operate. The construction work
has been completed except the installation of temperature
recorders. The temperature recorders are expected to arrive any

day.

It is recommended to issue the Temporary Permit to Operate with the
condition that the incinerator shall not be operated prior to

installing of the temperature recorders.

John Ault of Prince George's County will inspect again when the
temperature recorders are installed.

27
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NOZZLE CALIBRATION DATA FORM

Calibrated by 0 Bricu

pate § 3M?LQ>~

Nozzle . Nozzle Diameter? b c
identification D,, D,, D,, AD, Davg
number mm (}n.) - mm %1n.) mm ?1n.) Imm (in.)
0.300 in, 0,300 jn 0.301 in 0. 001 in. 0,300 jh

where:
aD1 23 = three different nozzles diameters, mm (in.); each
» %47 diameter must be within (0.025 mm) 0.001 in.
b AD = maximum  difference between any two diameters, mm (in.),

AD <(0.10 mm) 0.004 in.

[ o4 - -
Davg = average of Dl' D2, and D3.

Quality Assurance Handbook 115-2.6
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date 6 A Meter box number 3
Baromestric pressure, Pb = 293N in. Hg Calibrated by VAMLM /0’6.—:’3
Gas volume Temperature
Orifice | Wet test | Dry gas| Wet test Drvy _gas meter
manometer | meter meter meter |Inlet |{Outlet | Avg |Time
setting (V) v,), (e ), { (e, 0,0, ), | (£),]8),
(), Y, d3 v 4 4 d Y, BHE,
!& in. }{20 ft ft °F °F °F °F |min . in. HZO
- |69 70 be
4o 0.5 5 Soors 5 70 L, T, 69 |70.5 a8t 0,997 | .90
31 1.0 5 So03 |7 s |77 94 Vg lrs.s 407 oot | 1 gn
& v 74 g 74
3 1.5 10 oot |5, TS [ 8T 76 [0S hs i teey | 19
75 — €, 79 4 - f Y-
3.7 2.0 10 lo, 635 Ve 75 117“ , 798 FS o136y g, bus | ).988
l,'._\ 7{ » 13 - ¥ ¥ .
¢ 3.0 10 10,403 vy 19§ |ag qu.¢ qh.f £3.50.757) y.yug .47
Y . |7 g
by 4.0 10 WO L TT 1 3 7S 88 197 |99 Lav] | 2087
Avg | ), 0045 ) 451
ax, ; t +460) 0] 2
roodl I S A AR e = 00317 o (e, *+460) ©
pol| 13.6 |4 , AH . Y 7z i P (t, + 460) v
0.5 |0.0388| Yy s (50(29.313X70.5147¢60)
> Y. * (S X AT R o)
1.0 [0.0737]y, . $5)02333) 755+
(503029839 58 N 72.5+400) |
1.5 lo.110 |~ .,HMW__
/f’(mm 4.331 32 X74.5+50)
2.0 |0.147 |y = z
1 7:-
3.0 10.221 |V -
Yr- (0103893134352 X79.5+940)
4.0 [0.29¢ Y.z mum%*_
% [¥i= £10.2ZX 29 3134 25 747 %0)
2 If there is only one thermometar on the dry gas meter, record the temperature
under ¢ ..
d

Qualityv Assurance Eandbook Ma-2.
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A{R FURCE
OCCUPATIONAL AND ENUIRUNMENTAL HEALTH ODIRECTUORATE
BROOKS AFB, TEXAS, 28235-5000

REPURT UF ANALYSIS

BASE SAMPLE NO: CN%20002
SAMPLE TYPE: NUON-POTABLE WATER
SITE IDENTIFIER:

DATE CULLECTEO: 920709

DATE RECEIVED: 920728

DATE REFUORTED:  92U8u%

SAMPLE SUBMITTED BY: MALCOLM GROW MED CEN/SGPE

PRESERUATION GROUP 5 OEHL SAMPLE NUMBER: 92044223
Test Results Units Method
-hloride 4.6 Na/mb EPa 300.0

_omments:

ANALYSIS WAS DONE 8Y 1UON CHROMOTOGRAPHY.

Reviewed by:

TO:

AL/0EBE
BROOKS AFB, TX 28235-5000

e d)

Duryl 9. Bird, GS5-12
Chie¥, [Inorganic Analysis
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AlR FUKRCE
QCCUPATIONAL AND ENUIRONMENTARL HEALTH DIRECTUORATE
BROOKS AFB, TEXAS, 28235-5000

REPORT UF ANALYSILS

BASE SAMPLE NO: CNY20003

SAMFLE TYPE: NON-POTABLE WATER
SITE IDENTIFIER: DATE RECEIVED: 920/¢28
DATE COLLECTED: 920709 DATE REFPORTED: 9208US

SAMPLE SUBMITTED BY: MALCOLM GRUW MED CEN/SGHB

PRESERUATION GROUP § CEHL SAMPLE NUMBER: %2044224
Test Results Units Method
Chloride 12.7 »pa/mb EPA 300.0

Comments:

ANALYSIS WAS DOME BY 10N CHROMOTUGRAPHY,

Reviewed by: — ‘h“nSQ~:__

Duryvl S. Bard, G5-12
Chief, lnorganic Analysis

TO:

AL/0EBE FPRGE 1
BROOKS AFB, TX 78235-%0U00
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ALR F
OCCUPAT IONAL AND ENUIRON
BROOKS AFB, TFYA

REPUORT OF

BASE SAMPLE NU: CN9200uU4

SAMPLE TYPE: NON-PUTABLE WATER
SITE IDENTIFIER:

DATE COLLECTED: 920709

SAMPLE SUBMITTED BY: MALCOLM GFIW M

UgRUE
MENTAL HEALTH DIRECIURATE
5, 78235-5000

RMHALYS D

DATE RECELIVED: 920722
DRTE REPURKTED: yZU84uY
£D CEN/SGPE

PRESERUATION GRUOUP G OEHL SA
Test Resylts
Chloride 12.90

Comments:

ANALYS IS WAS DONE BY 1UON CHROMOTOGR

MPLE NUMBER: ¥2044225
Units flethod
pa/mi EFA 3u0.U

AFMY

Reviewed hy:

T0:

AL/0EBE
BROOKS AFB, TX 73235-5000

@L&Q

Duryl . Bird, G5-12
Chief, Inorganic Analvsis

FaLE 1
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SR FURCE
QCCUFATIONAL AND ENUIRUONMENTAL HEAL M DIRECTURATE
BROUOKS AFE, TEXAS, 78235%-5000

REPLUKT OF ANALYSLS

BASE SAMPLE NU: BKY200uS

SAMPLE TYPE: BLANK Z7CUNTROL SAaMPLE
SITE IDENTIFIER: DrniTE RECEIVRED: veureg
DATE COLLECTED: 920209 ORATE REFORITED: 920849

SAMPLE SUBMITTED BY: mMALCOLM GRUW MED LEN/SGHY

PRESERUAT [ON BROUP G OEML SAMPLE NUMBER: ¥Z204472706
Test Fesults Units Merhoao
Chloride <.3 »rasml EFR 3UU.LU

Comments:

ANALYS TS WAS DUNE oY [ON CHROMOTUOGRARAY.
< - Signi1fies none detected and the detection limits.

Feviewed byl N :§§h§

Duryl S. Bird, bLS-12
Chiet,. Inorganic Analusis

TG:

AL/0EBE PRiE 1
BROUKS AFB, TX 28235-5000
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BLANK ANALYTICAL DATA FORM

Plant H o:fhlc\{ fhc,‘a@ra'('or

Sample location Apdreiws AFS

Relative humidity

Liquid level marked and container sealed o
Density of acetone (pa) g/ml
Blank volume (Va) 150 m
Date and time of wt 3 Aus 1>- 085 wry  Gross wt O34} | mg
Date and time of wt 3 Aug 9a 1630 hry  Gross wt 1ex34L.¢ mg
Average gross 't (v 344! mg
Tare wt Joa 36| mg
Weight of blank (mab) l.o mg
“ab ( 1?2 ) 0.0235  mg/g

€, = v, Pa = (isa ) (273 ) =

Note: In no case should a blank residue greater than 0.01 mg/g

(or 0.001% of the blank weight) be subtracted from the sample
weight.

Filters Filter number
Date and time of wt Gross wt mg
Date and time of wt _ Gross wt mg
‘Average gross wt mg
Tare wt mg
Difference wt ng

Note: Average difference must be less than t5 mg or 2% of total

sample weight whichever is greater.

Remarks

Signature of analyst PA T D, £ s

Signature of reviewer

Quality Assurance Handbo k M5-5.4
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SAMPLE ANALYTICAL DATA FORM

Plant Andren; AFB Run number _ [

Sample location Hagg‘h( T eimerator

Relative humidity

Density of acetone (p,) 0,736 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed

Acetone rinse v v

filter(s) v e

Acetone rinse container number _

Acetone rinse volume (Vaw) |50 ml

Acetone blank residue concentration (Ca) 0. 0085 mg/g

W, =C, V. p, = (00ss5) (150 ) 0,786 ) = l.e mg

Date and time of wt 24uy 9~ 0§0; hrr  Gross wt _ Jo#S8L4 9 mg

Date and time of wt 3 Aua 91 )i 3, hry  Gross wt _104§s 5.3 mg
Average gross wt __ jp4£b5./ mg
Tare wt j0Y957.( mg

Less acetone blank wt (wa) .0 mg

Weight of particulate in acetone rinse (ma) 6.5 mg
Filter(s) container number
Date and time of wt b Sul qn (S9chy; Gross wt __ 32 % 2 mg

Date and time of wt /7 Ju/ 9> sseohrs Gross wt 314 ¥ mg
Average gross wt _ 3x%. 3 mg

Tare wt _ @ 236.3 mg

Weight of particulate on filter(s) (mf) 33.0 mg
Weight of particulate in acetone rinse 5. mg
Total weight of particulate (m,) vy 5 mg

Note: 1In no case should a blank residue >0.01 mg/g or 0.001% of
the weight of acetone used be subtracted from the sample weight.

Remarks

Signature of analyst PJWQ. § Pun,
Signature of reviewer

Quality Assurance Handbook M5-5.3
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SAMPLE ANALYTICAL DATA FORM

Plant Andrews AEG Run number 2
Sample location f'fﬂﬂjh( iac{»\eraﬁr

Relative humidity

Density of acetone (p,) 0. 74 g/ml

Liquid level marked

Sample Sample :
type identifiable and/or container sealed
Acetone rinse v v
filter(s) v~ v
Acetone rinse container number
Acetone rinse volume (Vaw) |50 _ ml
Acetone blank residue concentration (Ca) 'L mg/qg

(150 ) ( 02.786) = l.¢ mg

0320 hry Gross wt 93({3 %4 mg
wt g 36343 mg

W, =C, V., Py = {s.09%5)

Date and time of wt 3 Ausg 1%

Date and time of wt 2 A4y - [y3, Lys Gross
Average gross wt 9374, ¢4 mg

Tare wt g36>7.1 mg

Less acetone blank wt (Wa) 710 mg
Weight of particulate in acetone rinse (ma) £.3 mg

Filter(s) container number
Date and time of wt [t J./ 9L jcerMrs  Gross wt 3¢b. ¥ mg
Date and time of wt (7 Jul ) (50 l\r; Gross wt 39 {0 mg
Average gross wt 34 6.3 mg

Tare wt >449. mg

Weight of particulate on filter(s) (mf) 56.3 ng
Weight of particulate in acetone rinse b. 3 mg
Total weight of particulate (mn) 63./ ng

In no case should a blank residue >0.01 mg/g or 0.001% of

Note:
the weight of acetone used be subtracted from the sample weight.

Remarks

,

Signature of analyst Rl 8. € Hrwsg
Signature of reviewer

Quality Assurance Eandbook M5-5.3
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SAMPLE ANALYTICAL DATA FORM

Plant And yews  AFp Run number X

Sample location ltocoital T oeinertor
Relative humidity

Density of acetone (pa) 0. 780 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed

Acetone rinse v v

filter(s) v v

Acetone rinse container number

Acetone rinse volume (Vaw) Is¢ ml

Acetone blank residue concentration (Ca) 00525 mg/g

W, =C, VP, = (00iST) (150 ) (5756 ) = Lo mg

Date and time of wt _34un o 0§50 hyy Gross wt  jfi3ste.4¥ mg

Date and time of wt _3 fan 4 ls30 hry Gross wt _/6235%.0 mg

Average gross wt  [#0759.3~ pg
Tare wt 100339.7 mg
Less acetone blank wt (W) l09-5% mg

Weight of particulate in acetone rinse (m,) 9.8 mg

Filter(s) container number
Date and time of wt

Gross wt 3v5. 5 mg

Date and time of wt Gross wt 381.7 mg
Average gross wt _ 34§86 mg

Tare wt 2922 mg

wWeight of particulate on filter(s) (mg) 66.4 mg

weight of particulate in acetone rinse 1.5 mg

Total weight of particulate (m,) 75.1  mg

Note: 1In no case should a blank residue >0.01 mg/g or 0.001% of
the weight of acetone used be subtracted from the sample weight.

Remarks

Signature of analyst WVB,‘ 0 Arin,
Signature of reviewer

Quality Assurance Eandbook M5-5.3
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

RUN NUMBER

BASE

Didwr AFE

DATE

¢ Juby 72

#/

BUILDING NUMBER

SOURCE NUMBER

PARTICULATES

i
"TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
tem) (#m) fan)
FILTER NUMBER
FTER NONE 0.3 43 0, 2563 0,033
ACETONE WASHINGS (Probde, Front 1o, 551 /04 85 7¢ 0 0066
Halt Flltes) '
qeelmme jlink Wt 0.00) (e»p*y bao.’(uy)
BACK HALF (1! neaded)
Totol Waight of Puniculates Collacted 0.0 % Y ‘; -
WATER
ITEM FINAL WEIGHT INITIAL WEIGAT WEIGHT WATER
(em) (g} (am)
IMPINGER 1 gi30) 0 3y 2
J22
IMPINGER 2 @330 e jeo S0
IMPINGER 3 i) 1
/02 [v0
]
IMPINGER 4 (SisaCed) 700 J 00 0 i
FErE FEEY g
Total Weight of Water Collected
382, =
n, GASES (Dry)
ANALYSIS ANALYSIS ANALYSIS ANALYS!S
ITEM h 2 A by AVERAGE
VoL % co, g ) 7.3 F.3 .3
VoL % 0y X’( Y? 3/.? 3,7
vz co By | &y
vouL % Ny

Vol % N3 = (100% - % €02 . % 02 - % CO)

OEHL [o°% 20
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

ﬂﬁaAlwf AIL’J

DATE

q 7./ 72

RUN NUMBER

A2

BUILDING NUMBER

SOURCE NUMBER

PARTICULATES

FINAL WEIGHT

INITIAL WEIGHT

WEIGHT PARTICLES

ITEm (e (o) (o)
FILTER NUMBER D 5 ‘+ ‘ ; 0'/2 ?75. o‘ 0 S-LS
ACETONE WASHINGS (Probe, Front 93 6344 93 (27! 0. 0803
Hetl Filten acetwe flank wl 20550 | (gmpty foukey) .
BACK HALF (if needad)
Tota! Weight of P lotes Callected
ota] Weight of Partlculates Cellecte 0 063) .
WATER
ITEM FINAL WEIGHT ";XTML WEIGHT WEIGHT WATER
(em) (&) {am)
IMPINGER 1 (H30y 375 D 3 7 S—‘
IMPINGER 2 @) 172 {05 73
IMPINGER 3 @ag) J05.5 168 55
IMPINGER & (BHicu—ul) /00 (40 °
L 01 L b0 7
Total Weight of Worer Collected —
©$9.5 &
1. GASES (Dry)
ITEM ANA:.YSIS ‘NA;YS‘S ANALYSIS ANA';YSlS AVERAGE
VoL % co, (. L () (£ 3 6.2
voL % 0y “ 7 ,/7 (1 H.7
VoL % o
VoL ¥ Ny

Yol % N3 = (100% . % €07 . % O3 . % CO)

OEHL [or% 20
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

RUN NUMBER

#3

ottty

BasSE

Aedosr BFE

BUILDING NUMBER

OATE

§ I/ ¢

SQURCE NUMBER

1. PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PAthCLES
{gm) * (&) (go)
FILTER NUMBER ~ .
0.358¢ 02922 b.obbYy
ACETONE WASHINGS (Probe, Front fop, 3502 fo0. 2397 O
Hall Filter) 0. S
acitens bhAK =z 0.0y (e"fb’ faker)
BACK HALF (1! needed)
Total Weight of Particuiotes Collected
3 elg a o o. 67 5“7 N

WATER
1TEM FINAL WEIGHTY, INITIAL WEIGHT WEIGHT WATER
(om) (o) (8)
IMPINGER | @i20) J‘/g 0 343
IMPINGER 2 @z2g) 254 {oo I 5%
IMPINGER 3 @api 07 loo 7
IMPINGER 4 (Siioa-Cal) 700 , 20 0
XT5§ Lo bo.s
Total Weight of W Collected
° eight of Warer Collects 5’17'5 .
in. GASES (Dry)
TEM ANALYSIS ANALYSIS ANALYSIS Amrvsls AVERAGE
VOL % €O, ég 6‘7 67 6.7
VoL % Oy ”.)- ”% “l- 11—3
voL % Co
VoL % Ny
Yal % Nq = (100% - % CO7 . % 03 - % CO)
FORM
OEHL 77, 20
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APPENDIX F

Example Calculations
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KRON KETH 5-
&UN NUNMBER
ONE, 9 JULY 92
ANDREWS RFB

RUN
METER BOR Y?
1.0042  RUB
DELTR H?
1.8686  RUA
BRR PRESS ?
29.5658  RuN
HETER wOL ?
32.8508  RLK
NIR TENP F?

97.6688 RN
% OTHER GRS
REMOYED BEFOPE
BRY GRS METER ?
RIY
STRTIC HOH TH 2
-. 22086 RN
STACK TEWP,
178.988¢  PUK
ML. HRTER ?
382,288 RN

SAT % = 49.3

1P, % HOK = 36.7
% HOH=36.7

% 0027

8.3686 RN
% OXYGEN?

8,788  RUB

%00
LUL]
ROL HT OTHER?
RUN
Nud =29.68
MM KET=25.39
SQRT PSTS 7
12,1135 RUN
TINE HIN ?
68.0098  PUR
NOZZLE D1 ?
.3098  RUN

STK DIR INCH ?
15,5688 AR

» ¥OL HTR STD = 38,975
STK PRES A8S = 29.58
VOL HOH GRS = 17,98
% MOISTURE = 36.73
MOL DRY GAS = 8,633
% HITROGEM = 82.80
MOL WT DRY = 29,68
NGL NT WET = 25,39
YELOCITY FPS = 31.76
STACK RRER = 1.31
STACK RCFN = 2,497,
STACK DSCFM = 1,291,
% ISOKINETIC = 186,79

»

E®D OF FIELD DATR

XROM “NETH 5*
RUN HUMBER
O, 9 JuLY 92
AHDRENS RFS
PUN
NETER BOX V7
1.0848  RUN
DELTH W2
1.4368  RuH
BAR PRE3S ?
29.5658 RN
NETER VOL ?
38,1658 PUN
PIR TENP F?
168.0088  RUN
% OTHER GAsS
RENQYED BEFQZE
DRY GRS METER ?

PN
STATIC HOM IN 2
-.2208 R
STACK TEWP.
15,9968 RUN
ML. MATER ?

459.5608  RUK

SAT % = 57.6

INP. % HOW = 38.9

% HOH=33.90

% €027

6.2809 RN
% 0RYGEN?

11.7888 RN
% €07

RUN
MOL WT OTHER?
RUN

Mkd =29.46
MW WET=25.18

SQRT PSIS 7

14.1389 RN
TINE MIN ?
. 69,6000  RIN
HOZ2LE DIA 7

JJese  RUM
STK DIA INCH ?
15.5989  RUN

* YOL KIR 570 = 35,262
STK FRES ABS = 29.55
YOL KOM GRS = 21,83
% MOISTURE = 38,91
MOL DRY GRS = 8.528
% NITROGEN = 82,19
MOL HT DRY = 29.46
¥OL WT KET = 25.19
YELOCITY FPS = 37.26
STRCK AREA = 1,31
STACK ACFN = 2,929,
STRCK DSCFM = 1,468,
% [SOKINETIC = 164,95,

»

H

EHD OF FIELD DPTR
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KROM "METH S~
RUN NUMBER
THREE. 9 JULY 92
RHDRERS AFE
RN
METER BOX 7?
10848 RN
DELTA H?
1.6688  PUK
BAR PRESS ?
29.5658¢  RUH
NETER V0L ?
41,8758 RN
KR TENP F?

114.8098 Ry
% OTHER GRS
RENGVED BEFDPE
PRY GAS NETEP ?
(34
STATIC WOH 1N ?

-.2¢98 RN
STACK TEMP,
193.680¢  PUH
ML. WATER ?
519.5048 RN
SAT % = 68.4

InP, % HOH = 39.4

% HOH=39.4
% c0z?
6.799C Rk
% OXYGEN?
11,3008 RN
%007
RUK
NOL WT OTHER?
RUN

Mid =29,52
MW KET=24.99

SART PETS 2

15.3658  PUN
TIME MIN ?

60.0008  PUH
NOZZLE DBIR ?

J3808  PUN

STK DIR INCH ?
15.5888  RuH

* YOL MIR STD = 37.629
STK PRES AR5 = 29.55
YOL HOH GRS = 24.45
% WDISTURE = 39.32
NOL DRY GRS = 9.646
% NITROGEN = 32.98
MOL WT DRY = 29.52
MOL WT WET = 24.99
VELOCITY FPS = 49,51
STACK ARER = 1.3
STACY ACFM = 3,193,

s STRCK DSCFN = ,548,

% ISOKINETIC = 183,41

EKD OF FIELD DATR




XROM “HASSF

RN HUMEZE
ONE, 9 JULY 92
RHDREHZ AFE

FRONT 172 hf ’
44,5088

BACK 172 MG 7

FGR/DSCF = 68,2222
FHG-HMM = 58,7336
F LBsHE = #,2457
FOUG/HR = B.1113

Lo

RUH

RN
R
Rl

'3
F it

Particulate Emissions

XRON “MASSFLOC

RUK HUMBER
THG, 9 JULY 32
ANDREWS AFE

90L ¥TR €70 ?
33,2654
STACK DSCFH ?
1,468, 8338
FRONT 172 MG ?
63, 1960
BACK 1/2 WG 7

F GR/DSCF = 8.827¢
FONG/MMH = 63.19 3
FOLBAHR = 9.3474
F KG/HR = 8,1575

47

pis

PN
Rt
RiN

PiH

AFOH "MASSFLO"

RUN NUMBER
THREE. 9 JULY 92
AHDREWS AFB
RUH

V0L WTR 57D 2
17,6398 RUY

STHCK D5CFH 2
1,346,805 RN

FRONT 172 MG 2
73,9806 RUH

! BACK 172 MG 2
QU




Procedures for Calculating Hydrogen Chloride (HCl) Concentrations

Step 1 - Calculate the mass of HCl in the liquid sample.

m=3S %V * 36.46 / 35.453

Vhere:
m = mass of HC1l in liquid sample (ug) _
S = concentration of chlorides in liquid sample (ug Cl1 /ml)
V = Volume of liquid sample (ml)

36.46 = molecular weight of HCl (ug/ug-mole)
35.453 = molecular weight of C1  (ug/ug-mole)

Step 2 - Calculate the concentration of HC1l in the exhaust gas.
C=[K*m]/ v

Vhere:

Coggentration of HCl, dry basis (mg/dscf)

10 ~ mg/ug

mass of HCl in liquid sample (ug)

= Dry gas volume measured by the dry gas meter, corrected to standard
conditions (dscf)

Step 3 - Convert HCl concentration into units of parts per million (ppm)

ppm = [mg/dscf * 35.31 dscf/dsem] * 24.45 / 36.46

= constant
36.46 = molecular weight of HC1

Step 4 - Correct HCl concentration to 7% oxygen.
ppm corrected to 7% 02 = ppm * [(20.9 - 7) / (20.9 - ZOZ)]
Where:
20.9 = percent oxygen in ambient air

ZOZ = percent oxygen measured in the exhaust gas

Example Calculation for HCl Concentration - Run 1

m=4.6 ug/ml * 716 m1 * 36.46 / 35.453 = 3387 ug
C = [1073 mg/ug * 3787 ug] / 30.975 dscf = 0.1093 mg/dsct
ppm = [0.1093 mg/dscf * 35.31 dscf/dsem] * 24.45 / 36.46 = 2.588 ppm

ppm corrected to 7% 0, = 2.588 ppm * [(20.9 - 7) / (20.9 - 8.7)] = 2.95 ppm

48




Procedure for Correcting Particulate Emissions to 12X Carbon Dioxide

gr/dscf corrected to 127% 002 = gr/dscf * (12 / ZCOZ)
Vhere:
gr/dscf = particulate emission rate in grains per dry standard cubic feet of

exhaust gas
%CO2 = percent carbon dioxide measured in the exhaust gas

Example Calculation for Particulate Emissions Correction - Run 1

gr/dscf corrected to 12% CO2 = 0.022 gr/dscf * (12 /7 8.3) = 0.032 gr/dscf

49




APPENDIX G

Field Data
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DETERMINATION OF MINIMUM NUM3IR OF TR

Stack ID:  Scpylbler Stack dianeter at ports: Ix9

Distance A (ft) > v fT (duct dizmeters) _ > ¢

Recommended number of traverse peints as determined by

distance A: _§

Distance B (ft) g.33 {duct diamaters) 6,46

RPecommended number of traverse points 2&s determined by

distance B: il

Number of traverse poin:s used: (L

PR

124
/;‘;” ’ f

e
r

4
~*

52
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PRELIMINARY SURYEY DATA SHERT NO. )

{Stack Geomaetry)

BASE PLANT
42,0 SHaicor (o %cz. 0GICAL ﬂau(wnm
OATE SAURCING YTAR
o 52
SQURCE TYPE AND MAKYE
IOUNCE NUMBER TRITSE IYATR BTATEYIN
,(f—\r Inches
REVATED CAPACIT Y YYFT YULT
JO'SYANCE FROM OUTSIOE OF NIBALE TO INSIDE DIAWETEN
, 7 laches
NUMBEN OF YRAVEATES ™ [RURWER A7 FETRTI TNAVERTY
z &
LOCATION OF SAMPLING POINTS ALOME TRAYERSE
PERCENT OF ONTANCE FROW TOTAL OITANCE FROM OUTSIOE
POINT OlAmETER INSIOE WALL QF MiPPLE TO SAMPLING POINT
{Inches) (Inchee)
| 2.0
2 3.1
3 4 ¢
't (s
> . 0
& 14 o
7 s &

It s~

OEHL 700% 15

53




PRELIMINARY SURVEY DATA SHEET NO. 2
(Yelocity and Tempecature Traverse)

e

BASE

A8

CATE

I 92

]

Aggewn
BLEN NUMAER
—
| neo
INSIDE STACK DIAMETER

/&ff Inches
STATION PRESL LAE
2985 nug
STACK STATIC PRESSUARE
- 22 In H20

SAMPLING TEAM

TRAVERSE POINT MUMBER “V!LOCITY HEAD, ¥Yp IN HD 14';:. ¢ STACK TEXPRRATURE (OF)
Cxrananl. X
i .- .23 5 156
2 -/ 3 Lal
3 L2 20 120
4 23 A (A3
Kl 27 0 W74
4 2Y 3 /9 &
Z 22 2 L5
A A8 . /3%
RifG FRS 20 A I )71

CAL NIRRT
AOF _D/A_ 0. 3378

1

AVERAGE

FORM
APR 78

OEHL 16
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Facility Data
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